Recent years have seen much new research on the sources, distribution and use of obsidian in the Mediterranean during the Neolithic. The aim of this note is to present recent work on the central Mediterranean, and to discuss new directions in obsidian studies there. There has been important field research and chemical characterization of the geological sources in Sardinia; new non-or minimally-destructive, inexpensive analytical techniques are being applied to archaeological artefacts; the analysis of large numbers of artefacts -even the comprehensive sourcing of entire assemblages -is now stressed; and much greater emphasis is placed on the integration of provenance work with studies ofreduction technology (production) and use-wear (consumption). In contrast with Williams-Thorpe's (1995) review of provenance studies in the Mediterranean and Near East, we see no sign that the pace of research on obsidian has declined in the last decade, nor that it will in the next. As is common for a success story in the sciences, it is the focus of research that has naturally shifted over time.
The Monte Arci (Sardinia) obsidian sources Unlike the other three sources of obsidian in the western Mediterranean (Palmarola, Lipari and Pantelleria -all comparatively small islands), Sardinia comprises a larger land-mass and poses a greater challenge for investigation (FIGURE 1) . Obsidian beds in the Monte Arci volcanic complex were first described by della Marmora (1839-40) and later by Washington (1913) ; in a comprehensive survey ofthe Monte Arci zone, Puxeddu (1958) found 246 locations with obsidian, including four which he classified as sources, in a zone of c. 200 sq. km. The later. realization that at least three chemical groups (SA, SB, SC) were represented among analysed archaeological material raised questions about which sources were being utilised, since only one geological source (Conca Cannas) had been analysed (Cann & Renfrew 1964; Hallam et al. 1976) , and both translucent and opaque obsidian had long been recognized in archaeological assemblages.
Following detailed geological surveys ofthe entire Monte Arci complex (Beccaluva, Deriu et al. 1974; ; Assorgia et a1. 1976) , several attempts were made to characterize chemically the multiple obsidian outcrops. Results of the first study are available only in a brief conference paper (Mackey & Warren 1983) ; Francaviglia (1986) provides no details about the obsidian deposits themselves; and Herold (1986) made no attempt to match chemically-defined geological source groups with archaeological materials in his unpublished dissertation.
A more recent survey of the Monte Arci zone located the SC source in situ for the first time (Tykot 1992) , and geological material from the five sources represented among archaeological artefacts has been fully described and chemically characterized in Tykot (1995a; 1997a; 1997b;  cf. also Herold 1986) so only a summary is necessary here (FIGURE 2): Type SA obsidian -very glassy, black but highly translucent, with nodules up to 40 em -::JMALTA Research design and interpretative paradigms The oft-cited obsidian provenance studies done at Bradford University (Hallam et 01. 1976; Williams-Thorpe et 01. 1979; 1984) established the limits of distribution of obsidian from individual sources, a picture which has, however, changed in recent years. In Northern Italy, for example, obsidian from Palmarola (seen only at one site near Trieste in early work) is now well documented at Arene Candide, Gaione and Fornace Cappuccini. Moreover, the small number of artefacts analysed from each site precluded the study of distribution patterns in more quantitative terms. In areas like central and northern Italy where multiple sources are likely to be present in any given lithic assemblage, the (Tykot 1995a; 1997a; Keller & Seifried 1990; Biro et 01. 1986; Francaviglia 1986 ). This has permitted quantitative yet inexpensive and minimally destructive analysis (a sample 1 mm in diameter must be removed) using the electron microprobe, with wavelength dispersive X-ray spectrometers, of hundreds of archaeological artefacts from sites in the Mediterranean (Tykot 1995a; 1995b; 1997a; 1997b; forthcoming) . Fission-track dating, a significant technique for discriminating among the four western Mediterranean islands (Arias et 01.1984; Bigazzi et 01. 1992b) , is unable to resolve the individual Monte Arci sources. Discrimination among the Monte Arci sources is critical: they were differentially exploited both geographically and chronologically (Tykot 1996a) , and the distinction is necessary for hydration dating since the rate is source dependent (Michels et 01. 1984; Dyson et 01. 1990; Ellis in press). Experienced investigators also can estimate the frequency of each obsidian source represented in a lithic collection by simple visual examination of the whole assemblage (for the start of controlled experiments of this kind, see Ammerman 1979). Tykot (l99Sa) was 100% accurate in assigning artefacts to Lipari, Pantelleria or Sardinia (none from Palmarola were present), with errors only in distinguishing the multiple Sardinian sources. In this study, 67·S% of the nearly 600 Sardinian artefacts visually examined were correctly assigned to a specific Monte Arci source, and another 16·2% to one of two possible sources (TABLE 1, top). Since many of the incorrect attributions were due to mistaking type SA and SB for each other, the overall frequency of each source represented was quite accurate (TABLE 1, bottom). The imprecision of visual determinations may be less significant than the sampling error commonly relative contributions of each source could not be determined. One early attempt to move beyond selective sampling was made at Gaione, a Middle Neolithic settlement near Parma in northern Italy (Ammerman et 01. 1990) , where attribution to source was first made for each piece in the assemblage on a visual basis and then 17 specimens were tested by INAA; the sourcing work was combined with detailed analysis of the reduction technology (Polglase 1990 ).
The subsequent study of Arene Candide in Liguria marked the full shift to a comprehensive approach to sourcing of obsidian at a site, when a total of 54 obsidian pieces -three times the previous number for a single site in northern Italy -was analysed by INAA at Milan (Ammerman & Polglase 1993; 1997) . This study included all 26 obsidian artefacts from the Early Neolithic levels, and the results obtained proved to be quite different from earlier ones. In previous work on Arene Candide (Williams-Thorpe et 01. 1979) , only two pieces from these levels were analysed; both were attributed to Sardinia. In contrast, comprehensive sourcing showed that 15 (58%) of the Early Neolithic artefacts derived from Sardinia and 11 (42%) from Palmarola. The comprehensive approach also made it possible to document chronological change in the obsidian reaching Arene Candide; by the Late Neolithic, 7 of 8 artefacts (88%) came from Lipari. As at Gaione, the work on obsidian provenance was integrated with studies of reduction technology (only blades are present in the Late Neolithic levels) and use-wear. These studies extended our previous work on obsidian at Neolithic sites in Calabria, southern Italy (for bibliography, see Ammerman 1985) . Since almost all of the obsidian artefacts in Calabria have the near-by island of Lipari as their source, there was the chance to go beyond provenance and develop studies that looked at obsidian production and tool use. In the Early Neolithic house in area H at Piana di Curinga, for example, close attention was paid to the spatial distribution of artefacts at the household level as well as reduction technology and use-wear (Ammerman et 01. 1988 ; for more recent work on assessing function from use-wear, see Hurcombe 1992a; .
The research shift is also reflected in work done on Sardinia. At Grotta Filiestru (Mara) (Trump 1983) , 86 randomly selected obsidian artefacts were chemically analysed, and an additional 581 visually provenanced (Tykot 1995a; . These analyses indicate that the use of clear, glassy SB2 obsidian from the western flanks of Monte Arci decreased over time, while the use of opaque, less-glassy type SC obsidian from the northeastern part of Monte Arci increased; type SA is never more than 20% of the assemblage. But in chemical analyses of 214 obsidian artefacts from Basi (Serra-di-Ferro) in Corsica (Bailloud 1969a; 1969b) type SA accounts for an average 40% of the assemblage and both SB varieties are never important; this pattern does not change significantly across nine stratigraphic levels encompassing the Early and Late Neolithic, a span of approximately 2000 years (Tykot 1995a; . Strong similarities in relative source representation between Early Neolithic sites in Sardinia, Corsica, the Tuscan archipelago and mainland Italy suggest multiple 'down-the-line' exchanges (Renfrew 1977) .
In several other cases, small sample size has led to interpretative problems. Earlier work (Hallam et 01. 1976) had indicated that type SB obsidian was particularly well represented on Corsica, especially at Curacchiaghju (Levie) where 8 of 9 analysed artefacts were from that source; in contrast, chemical analyses now of 428 artefacts from 17 sites suggests that type SB accounts for less than 20% of the obsidian in Corsica, and even less in the southern part of the island (Tykot 1995a; . In southern France, however, the preponderance oftype SA obsidian suggested by earlier research (Hallam et 01. 1976; Williams-Thorpe et 01. 1984) has been corroborated by a recent larger-scale study (Crisci et 01. 1994) . In Sicily, the significant, continuous presence during the Neolithic of obsidian from Pantelleria at Grotta dell'Uzzo (Francaviglia & Piperno 1987) was surprising, since previous data had Lipari accounting for nearly all obsidian in Sicily and southern Italy. At Poggio Olivastro (Viterbo) (Bulgarelli et 01. 1993) in central Italy, all 4 of the obsidian artefacts uncovered during the first excavation season are from Lipari, but none of the 213 artefacts since found are from Lipari (Tykot 1995a; ! Distribution patterns, we now see, are only revealed by analysis of significant numbers of artefacts; such large analytical programmes need access to appropriate-sized artefact collections and, in most cases, the use of minimally destructive methods. INAA, certainly an excellent technique, is costly; XRF, using a non-destructive protocol for the analysis of selected elements (Crisci et 01. 1994) , is also viable, but it does not produce quantitative data that can be evaluated by other researchers. The combination of visual sorting and quantitative X-ray analysis using the electron microprobe permits most artefacts to be quickly and inexpensively analysed.
The status and future of obsidian research 01.1996) ; back-scattered electron petrography (Kayani & McDonnell 1996a; ; and precise measurements of density (Stevenson & Ellis in press). Certainly, provenance analysis of obsidian should be a routine part of archaeological investigations, and the fact that it is not is in part because of financial constraints; we hope to have demonstrated here that obsidian studies nevertheless are a vibrant part of Mediterranean archaeological research and that new analytical capabilities and interpretive possibilities justify the minimal costs necessary to investigate the exchange systems of prehistoric societies there.
